HST-1/FGF-4 protects male germ cells from apoptosis under heat-stress condition.
Apoptosis plays an important role in controlling the number of male germ cells and eliminating defective germ cells during testicular development and spermatogenesis. We show here that fibroblast growth factor-4 (HST-1/FGF-4) may play a critical role as a survival factor for germ cells, protecting them from apoptosis. Testes of adult male mice that received an adenovirus carrying human HST-1/FGF-4 (AxHST-1) or a control adenovirus (AxCAwt) were exposed to mild hyperthermia, which causes germ cell apoptosis. An in situ terminal-deoxynucleotidyl transferase-mediated deoxy-UTP nick end-labeling (TUNEL) assay characterized germ cell apoptosis. The results indicated that HST-1/FGF-4 significantly reduced the apoptotic death of germ cells and prevented testicular weight loss and sperm count reduction. We also found that Hst-1/Fgf-4 present in testes is up-regulated in vivo when the testes are exposed to mild hyperthermia, and that endogenous Hst-1/Fgf-4 mRNA expression in Sertoli cells are also induced when the cells are exposed to mild hyperthermia in vitro. In addition, the MAPK cascade, which could increase an FGF-dependent survival signal, is activated by HST-1/FGF-4 stimuli in germ cells. On the other hand, upon HST-1/FGF-4 stimulation, lactate production from Sertoli cells were induced, which is indispensable nutrient for germ cell survival. These results suggest that HST-1/FGF-4 can act as an important physiological anti-apoptotic factor for male germ cells in stimulating lactate production of Sertoli cells upon heat stress, thereby promoting germ cell survival.